Photographic red and near-infrared and photoelectric near-infrared observations, totally covering a time interval of 20 years, are used to study long-term light variations of the carbon star AFGL 2881 = V366 Lac. Long period (P = 562.5 d) variations are shown to be superposed on the secondary variation with an unusually large amplitude of nearly 5 mag in the red light and a time scale of about 8 P.
INTRODUCTION
The carbon star WS 749 = CCCS 3125 = CCCSII5626 = AFGL 2881 = V366 Lac was photographically monitored since 1975 with the Baldone Schmidt telescope. A period of P = 560 d was derived for the Mira-type light variations. In 1979-1980 a 3 mag deep decline in a time interval nearly equal to P was observed (Alksnis & Rudzinskis 1984 , Alksnis, Daube & Rudzinskis 1985 .
Such a large amplitude for the secondary variation has never been observed for long period variable carbon stars studied at the Radioastrophysical Observatory (see Alksne et al. 1983 , 1991 , Alksnis & Alksne 1988 . Therefore it seemed reasonable to continue monitoring of V366 Lac in hope to register a possible recovering of the brightness of the star.
At its low light level the star became almost undetectable at Baldone in visual and red passbands, and the monitoring was continued mainly in the photographic infrared. Also, observations were started in K and H passbands at the mountain station of the Leningrad (now St. Petersburg) University at Byurakan. Long-period light variations were found to continue with the previous cycle-length and phase, and the improved period P = 562.5 d was obtained (Alksnis et al. 1987 (Alksnis et al. , 1988 .
The present paper gives the results of observations of this star made after 1986 and a discussion of its photometric behavior.
OBSERVATIONS
Photographic observations were made with the Schmidt telescope at Baldone in the infrared (i), sometimes in the red (r) and in visual (u) light. Plate and filter combinations were the same as those usually used for study of carbon stars with this telescope (see e.g. Alksnis 1995). The photometric sequence and finding chart for comparison stars are given by Alksnis et al. (1985 Alksnis et al. ( , 1987 .
Previously unpublished results of the photographic observations of V366 Lac and the revised r magnitudes (JD2445556) are listed in Table 1 . Values of lower accuracy, due to the faintness of the star image or due to other reasons, are marked by a colon.
Red magnitudes, derived from A700 and ZP3 plates and listed in Table 1 , have been reduced to R (0.63) system with corrections used earlier in the case of RW LMi. The i magnitudes, except that for JD2447296, are in the I 2 system (Alksnis 1995). For further use, the i magnitudes are reduced to the I (0.81) system with a constant correction of-0.16 mag.
Infrared observations in the H and K passbands were continued at Byurakan till 1991 as described by Alksnis et al. (1987) . In 1995, the observations in J,H,K,L and M passbands were started with a new photometer attached to the 0.7 m telescope of the Crimean Astrophysical Observatory. An InSb photodiod, cooled with liquid nitrogen, 23 Hz modulation with entrance pupil chopper are the main features that provide the higher sensitivity and accuracy of photometry. Typical errors for V366 Lac are 0.1 mag in J and H, 0.05 in K and 0.02 in L and M.
Earlier unpublished infrared observations of V366 Lac are listed in Table 2 , together with 1995 and 1996 data. Two earlier published (Alksnis et al. 1987 ) and now revised K values are also included. Tables 1 and 2 further to follow properly variations of the star in red light. When our observations in the photographic infrared I (0.81) (filled squares) and in the K passband (crosses) were started, the star had been pulsating in the low red light state already for three cycles (Fig. 1) .
Light curves of V366 Lac based on data given in
During the first three cycles, observed in the photographic infrared, some light recovery is stated which seems to be shared by the red light but not by the K passband. During the following three cycles of the long-period variation, a continuous decline again takes place. It is clearly seen in the I (0.81) passband and seems to be confirmed also by red light and K observations. This second decline leads to a still lower light level in comparison with the level observed after the first decline in the red light. During ten cycles, the red light of the star has dimmed by nearly 5 mag below the level observed in the first two cycles.
Thus, according to our observations, the star V366 Lac from an optically recognizable carbon star or "visual carbon star" (Chan & Kwok 1988 ) has changed to an optically obscured or infrared carbon star. The few observations, made in the K passband in 1995-96, also indicate a significant decline (at least 1 mag) during the last four cycles.
It must be mentioned that the short deep light drop in the I (0.81) passband at JD2448854 seems to be real (Fig. 1) .
Periodic component.
The periodic component of light variation for the three passbands is shown in Fig. 2 . For the R (0.63) passband it is based on observations made in 1975-1978, when the star was at a high light level, for the K passband it is based on observations made before the second decline (1984) (1985) (1986) (1987) (1988) (1989) (1990) . For I (0.81) all observations were used in two approximations. At first, the early light curve of the periodic component (Alksnis et al. 1988 ) was used to derive deviations of the observed magnitudes from this curve and to plot the first approximation of the light curve of secondary variation. The observed I (0.81) magnitudes were corrected for secondary variation and then used to obtain the light curve in Fig. 2 . The R (0.63) and K data plotted in Fig. 2 correspond to the average magnitude for the phase intervals of 0.05. For the I (0.81) passband the observations are more numerous, and in most cases the time intervals are divided in two parts.
We have used a 10th order polynomyal to fit the lines shown in Fig. 2 . However, it does not follow closely enough the loci of data at phases around 0.7 on the rising branch and does not draw the "hump" and the intermediate maximum in the I (0.81) passband or the "plateau" in the K and R (0.63) passbands. The amplitude of the light curve of the periodic component decreases with increasing wavelength, as is usual for long-period variable stars: A(R) = 2.1 mag, A(I) = 1.4 mag and A(K) = 1.1 mag. The values of magnitude and phase at the maximum light for the R (0.63) and K passbands, however, are not well determined because of the scarcity of data. The duration of light increase from minimum to maximum, M -m, appears to be similar for light curves of all three passbands, and According to our observations, long period variation of V366 Lac has continued over the whole time interval covered.
Secondary variation.
The light curve, after removing the periodic component, is shown in Fig. 3 for all three passbands. The five-magnitude amplitude of the secondarv variation is clearly seen in the R (0.63) passband.
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COLOR INDICES
Average color indices of V366 Lac for the five stages of the secondary variation (with the corresponding number of data used) are gathered in Table 3. This table is 1992) . If the star V366 Lac, actually, is not peculiar in this respect, this deviation might be caused by some difference in the effective wavelength of our J passband (we suspect a red leak in our J filter used during the observations at Byurakan), or the reason is an observational selection due to measurements made near the limiting magnitude.
Both ratios of amplitudes of the periodic variation and of the light decline ranges for different passbands show, that V366 Lac reddens as it fades. The relationship between the color index and magnitude, however, might be different for the periodic and the secondary variation. To separate these relations we have to exclude the influence of one of them either by removing it or by choosing the data for which variation of one of the modes is negligible, e.g., in our case we can ignore changes in the secondary variation during stage (3). The reddening can be characterized numerically by relationship between simultaneously measured magnitudes in two passbands. Most of such data we possess for the H and K passbands at stage (3) ( Table 3) the color changes, probably caused by a circumstellar dust shell, are nearly alike for both stars. The ratios of light gradients in the J, H and K passbands of V366 Lac for the periodic variation can be compared with the corresponding light ranges (peak-to-peak amplitude, Am) of the carbon stars studied by Le Bertre (1992) . For the Le Bertre stars, the ratios of amplitudes in definite passbands strongly depend on the amplitude in one of the passbands. The ratio Amj^/Amj shifts from a value of 0.42 to 0.93 when Amx changes from < 0.5 mag to > 1.8 mag. For V366 Lac, from Table 4 we get the corresponding value V K ,J = 0.61, which, according to this relationship, corresponds to the amplitude between 0.5 and 1.0 mag in the K passband. For V366 Lac the amplitude in K of the periodic variation is 1.1 mag (Fig. 2) . Thus, the color variation of V366 Lac in this spectral range does not deviate much from that for the stars of Le Bertre's sample.
CONCLUSIONS
V366 Lac is a long period (P = 562.5 d) variable carbon star which during the last 20 years has experienced an extremely deep (about 5 mag in red light) and long light decline. Its near infrared color characteristics have changed from those of a carbon star at the boundary between the carbon Miras and extreme carbon stars to the infrared carbon stars, such as AFGL 971 or IRSV 1519-5115. Because of its unique light curve, the star V366 Lac deserves further investigation, at least photometric monitoring in various passbands, to find if it will continue decline or will once recover and possibly reach its earlier high light level.
